Inhibition of IL-6/STAT3 signaling in human cancer cells using Evista.
Persistent activation of IL-6/STAT3 signaling pathway has been frequently detected in human cancer including breast cancer, colon cancer and multiple myeloma. IL-6/STAT3 can be a promising target for cancer prevent and treatment. However, few STAT3 inhibitors with high efficiency, specificity and safety is available for present clinical cancer therapy. Evista (Raloxifene·HCl) is known as selective estrogen receptor modulator which has been used for the prevention and treatment of osteoporosis and was approved for reducing the risk of invasive breast cancer. Our previous study found that Raloxifene inhibited IL-6/GP130 interaction, resulting in blockade of STAT3 phosphorylation. In our present study, we examined the effect on IL-6/GP130/STAT3 signaling pathway and cancer cell viability with Evista. We first demonstrated Evista inhibited constitutive activation of STAT3 in breast cancer cell line MDB-MB-231, colon cancer cell line HCT116 and multiple myeloma cancer cell line U266. Evista also inhibited phosphorylation of STAT3 induced by IL-6 in MCF-7, HT29 and MM.1S cancer cell lines. Induction of apoptosis was exerted in MDA-MB-231, HCT116 and U266 as evidenced by increased caspase-3 cleavage. However, Evista did not inhibit STAT1, STAT2, STAT4 or STAT6 phosphorylation elicited by IFN-α, IFN-γ and IL-4, nor phosphorylation of STAT3 induced by LIF in MCF-7 cell lines. Evista attenuated STAT3 phosphorylation, decreased STAT3 transcriptional activity but much less in pGL3 and AP1 transcriptional luciferase activity, and decreased cell viability in vitro. These results suggest that it may be possible for Evista to emerge as a chemoprevention agent for breast cancer and other cancers such as colon cancer or multiple myeoloma by targeting IL-6/STAT3 signaling.